Properties of the interaction between bovine thyrotropin and bovine thyroid plasma membranes.
Studies have been conducted to characterize further the interaction between 125I-labeled bovine thyrotropin (TSH) and bovine thyroid plasma membranes. Sequential subcellular fractionation of thyroid homogenates yielded preparations of progressively greater specific binding activity, highest activity being found in fractions previously shown to contain predominately plasma membranes (Amir, S. M., Carraway, T.F., Kohn, L.D., and Winand, R.J. (1973) J. Biol. Chem. 248, 4092-4100). Although binding of 125I-TSH by plasma membranes was greatest at pH 6.0, studies were conducted at pH 7.45 as well as pH 6.0, and results obtained differed quantitatively, but not qualitatively. Binding was maximal at 0 degrees, 15 degrees, and 22 degrees and steady state values remained unchanged for at least 22 hours. At 37 degrees, binding was decreased by 40% at 1 hour; the loss was even greater (65%) at 50 degrees. A similar loss of binding was evident when membranes were preincubated without TSH at 37 degrees or higher and were then incubated with 125I-TSH at 0 degrees. Lineweaver-Burk analysis indicated that preincubation resulted in loss of receptor sites without change in affinity of residual receptors. Addition of Ca2+ (1 to 10 mM) to the preincubation medium prevented the effect of preincubation at 37 degrees by preserving the number of receptor sites without altering their affinity. Under similar conditions, Na+ and K+ were without protective effect. Membranes bound 45Ca2+ in a specific and saturable manner. Scatchard plots indicated a dissociatiion constant (Kd) of 9 X 10(-5) M and a capacity (n) of 54 nmol/mg of membrane protein. 45Ca2+ was also displaced from membranes by Mg2+ and Mn2+. Ca2+ had a biphasic effect on binding; low concentrations (1 to 10 muM) added to the incubation mixture stimulated binding, while higher concentrations (0.1 mM) caused inhibition. Mg2+ and Mn2+, at comparable concentrations, were also inhibitory, Na+ and K+ less so. In the case of Ca2+, both the stimulatory and inhibitory concentrations were lower than those required to achieve saturation of Ca2+-binding sites. Proteolytic enzymes (trypsin, alpha-chymotrypsin, and pronase) sharply reduced binding of 125I-TSH, owing to a decrease in receptor sites. Phospholipases A and C enhanced binding of TSH, while neuraminidase and beta-galactosidase were without measurable effect.